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bebavvor JournIal of Pumice layers of set S fron Mdount St. Helea cats be correlaed with certains as beds associated

with young flood deposits of the channeled scabland. The coo.relatio points to an ast of about 13,000

danno of the Brunt 14C yr B.P. for the Last major flood to have crossed the scablaad. Until recently, the last major

Nf b79 ,uiA AntarC- cpsd o~lon wa thuhtt be closerto 20,OW yr B.P.. an age jalerred chiefly from the relation

- , n th Ros Iceof the flood to glacial events of the northern Rocky M.ountains. Several investigatos withini the

Air O tte bs 11e lasm few years have suggested tha the lasm aor flood occurred well after 20,000 yr H.P. Tentative

~e L'nuedState 11,correlations of ash beds of the scabbnd with set S pumice layers. the relatmot ood and glacial

ot the oss Icevents along the northwestmt mrgi of the Cohambia Ploeau. nd a radioicarbon date from the

of e s . Iace Snake River drainage southeast of the plateau all indicate an age much youne tha 20.000 yr.

ISO- 1e83ntr. i The postulated age of about 13.000yr H.P. is further supported by a radioicarbon dmare. the Columbia

d~~zn. and-ice- River valley downstream from the scabland tract. Basal peat from a bog a~n the Portland delta of

dmallc5 sydstem. Bretz. which is a downvalley deposit of the last major scablatid flood, has been dated as 13.010

31a.ley7system 
300 yr B.P. (W-3404).

C. R. (1978). The

hofo(the Ross Ice INTRODUCTION the last great. scabland flood occurred near

0. R. (1978). Th The last gra litcn lo othe end of early Pinedale time of the
grea preparttion. 

slot weep northern Rocky Mountains. Chiefly on the

of the peepalitI ra across the channeled scabland of the basis of that evidence. Bret~z (0969) inferred

Sce -orr from Byrd Columbia Plateau (Bretz. 1923. 1969) has a g fao 000y .. frtels

.J.- Pc~r Studiri. no encoeydtd hel eas f major scabland flood, and Baker (1973.

%io. 46. the scarcity of carbonaceous tmaterial in the 96esiaditaeas1,0to200

a the ..edimntts of flood deposits. Fryxell (1962) obtained an 19B.?. Wstiate (193) agee a00t. (1956)0

M.S. disser- older limiting radiocarbon date of about and BFaers (193 , alo ruetzed t a (later

(acV000 ina 33,000 yr for the last episode of scabland anod, paerhaps7at abso ute t.0t yr B l. ae

of glaiers. ournalflooding. In addition, his date of about clod torap t Coubt Rive0r Valley.a

of the )Unsction of an 12.000 14C yr for the Glacier Peak ash that orfied rectetl bi se ver iVlegtin

of GlactolOgY 13. .overlies scabland flood deposits (FryxeI1, have indcently therl majortigflodns

1965; Powers and Wilcox, 1964) provides a youner dcthad t5,00 to l0,00 yajr Blood Wis

younger limiting date. Fryxell (1962) (1972 1977uinrre tha t 5.0 the0,00y last scaa

sumed that advances of Cordilleran ice flood. occufrred trat te Coltslan c

lobes east and west of the Cascade Range retead ourthest ft the platle.rgandc

were approximately synchronous and esti- Goulatd 1957)es oad preultau shown tanth

mated an age range of 15.000 to 20,000 yr Cord(19r7) hadpwetosl the w Cas ade Rane

for "the last few scabland floods" (Fryxell. hardrereatie beof t350 yrsB.de.Rande

1962). Richmond et al. (1963) reported that Waitt noted that, if the Cordilleran lobes

I Peso adrss Dearmen o GokiyAllghny east and west of the Cascades were con-

Colleent Maddile. DParen o1633 oy.Al5.n temporaneous. the latest flood must have

College. sedvl. P.l3 occurd after 13.500 yr B.P. Mullineaux

171 0033.594WI912-0713
2.00/0
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Faq I. ~ Ia~ (ow 1  m ctbe C41mb ia Ptllu u and down the Cofu wntVkM~a -k -m ." i.I . T-he Va mqW s*t 's 'a the NW W4 NE '.i sec. 30. T. 17 N.2T'9WT 14N 
l W Wsc .T 6 N.. i.Z3 E. d he 7 ''.N

el. d-095 eote hxtogsiiaiyo tensions, ofPumice layers of set S. Thus,
volcanic ash in deposits of the scabland and the ash beds and the associate odM o u t S .. ~ el ns u m c~ f s t S w l c h d e p o si t~s m u st be a b o u t 13 ,0 0 0 " C y r o ldwas dated, in Part, as Young as 13,000 yr (MUllillezjj er at.,97)od. Foiey (1976), Hansmatt (1976). Moody To mnake the corlto we97ve7orn( 1 9 7 ), s a d S m th t a ., 1 9 7) a v e all at p a re d P e tr o r p ic a n d c h e m ic a l c h a ra c -

least tenutvely correla ash layers asso. teristics Of ash bd nfod.sca, 
i.2

ciated with scabiand flood deposits 
bihst d p st e r V ne in d W a sapum ae F*S~IG. 2. na

S p mic . I ad iti n, H am m a tt et al. along the w est edge of the p laeau ( Fg . 1) fayera hoe r izon(976) red a scathiand flood that, on the with similar data for the several groups of IYr mrpeetlv
basis o( a radiocabo date in the Snake Upper Pleistocene pumice layers that are The~ N pre Y
y e" D ranP.-y dae t 1 , 0 know n near M ount St. Helens (Fig. 2). W e Fryell and W ilcoTh shbdsascitd ih eo also sough t ePSr Of set S ash at sampled ash at
the as hRo be d asso an with e sits of Intermediate Points between the volcano tew sena dc

i~ ast~ i o f o o d o ff r n e m ee~ c 4 a n s a n d th e C o lu m b ia P la te a u . A s a fu r th e r T h a t in v e s tig a tio n .
Ofassif a rehitively precise radiocarbon~ check, we investigatedi the age of th~e peat by Fryxell's death
coat e d t h ashd ia er the a b d c ao e tha iM W d IaeY overlies the Portland delta studied the s
dated by raitoca sho hese h are W oe l o Bretz (1925), which is a downvaley St. Helens eject&

~e d b y r a ~ o a r ~ el e w e. W eha ve d e p o sit o f th e la st m ajo r sc a b la n d flo o d . - he E b au g h ca ried o u t
amcludcd thm Certain ash beds in flood- Pea1 has been dated as 13,080 ±t 300 yr B.P.anRui 

a
£uate deposit arm definitely dowuwind (W-3).g) 

radiocarbon sam
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*36.00c t 2O (W.265
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oseS.Thus,
13.000 '4C yr old

We have comn- 
40 *chemical charac. 

3'?-600 1 .000 (W2661 )a n d z a ~ ~ ~ I ~ , 
F~ G 2 . ~ a~ . m m ~ :c S e C 1 3 0 6 0 ( u p p r P i l e s ao c e i s e p u mn I c e d e p o s i t s f r o m )W O ~j n S t . H e l e n s ~ s h o i in g

1tr1Cj plateau 
ofig 

1)ec. 
jnbon saa3 that have been dated Thcke £o frpmc

~~ layers ar-reentaive for a disianc, ofabowj 0fom-[evkn 
i kre fohhe or Pm ice

Several groups of 
1 mfo h o aws m .AEenrhas'oes ietos

layers thw are The Present inlvestigainwa egnb
laye g. 2).n W Fry eiws 

bg n b ASH LAYERS N DEPOSITS
Hei~(Pi. 2. W 

and Wilcox, who examined and ASSCAT~O WITH FLOOD
th e Solaho the wesern and central parts of the plateau. 

RVL
the ca rh rTanoeti 

ai n h w vr
the & of he Tatat Frnells t~in 1974. er was ut short Thin beds Of white. Pumiceous volcanict

As a u th r y Pr~~~ 5  ea h in 19 4 M line ux has ash are wi e pr a Fryxe nl, 1972; B o n
tePortland delta studied the sratrahy "aeo h on 93 Gustafson, 96 amt la

is a downvauley 
St. Helens ejecta at and w ea the volano. 17; M o y -. 17; w i t a.

lcabwW lood Th Ebugh arred 
976;?4ody,1976) in Sands and silts cale'd

13.060 ~ 300 ~ ~ nd Rubmnwas r sPOnsll*l for dating the Baker. 1973) U a th are ~£lv l
I radiocaro samples. 

of the last major, asciateod. wthe slack.
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water sediments have also beef, referred to of centimeters thick. These ash beds seem to bearing ash layers3 in
as back-water and back-flood deposits by have originated from at least three closely may represent mo
Bretz (1929, 1969) and as Touchet Beds by timed explosive eruptions, 

episode. Foley (1976
Flint (1938). Some investigators (e.g., T'he ash layers in the slack-water sedi- for exampl have re
Gustafson, 1976) have proposed that certain ments contain abundant phenocrysts of bearing ash beds of
slack-water deposits are significantly cummingonite. Cummingtonie is uncom- sdmnsajcn
younger than the last flood to cross the mon in volcanic ejecta, but it is abuna~nt 

adjyoft ent
scabLand. We believe, however, that the in ejecta of late Picistocene age from Mount bearing Pumices fro
sediments containing the ash beds either St. Helens volcano (Fig. 1) Wilcox,' 1965; t represented by ash
were laid down during that flood, as inter- Mullineaux et al., 1972, 1975). Mount St. be determined only
preted by Bretz (1929, 1969) and many Helens, therefore, is regarded as the
others (e.g., Baker, 1973, Moody, 1976), or probable source of the ash beds in the slack- CORLTO
were deposited shortly enough after the water deposits. 

CORRESLTIO
flood that any difference in age would be Cummingtonite phenocrysts, however,within the limits of error of radiocarbon are characteristic of pumice from at least The ash beds neat
dating. 

four different Pleistocene eruptive episodes Dam might conceiva
In outcrop, many of the ash layers are of Mount St. Helens. Moreover, more than any one of four pr

striking in that they appear as couplets and one catastrophic flood, each with possible baigpmc a
triplets: that is, two or three successive ash associated slack-water sediments, occurred bearing puice l)Ay
beds are separated by nonvolcanic sedi- during the Pleistocene (Bretz. 1969; Bretz les (Fig. t).at
ments that apparently were deposited rapidly et al., 1956; Hammatt ar a!., 1976; Rich- been named (Mulli
arvd are only a few centimeters to a few tens mond et al., 1965). Thus, cummingtoflite- They can now be zu

ever, and additionalTABLE Idsgae 

i
CHAILACTEnis-ic F-4GP4ENOCRtYS.j5fN UPPEitPLE IST0ENE PtLmice DEPOSITS FROM MOUNT ST. HELENS contains sever 2 p.ANDO EUOW ASH BEDS IN SLACK.WATEn DEPOSITS NE-kA VANTAGE AND WAAPN DAM' apparently are well o1

Horn- Horn-atl 
ats v np ri

Cumming- blende. blende. 
aty weeas evpen durig

roie green brown roxenC Olivine iotite upte.00d uIset Scontain~s 

several pum
Layer So A A C 

servedonylcl,
Layer S A A C4 

climate was so cold
Otber A A C .4relatively 

unstable
set K A A 

M 
erupted. ReaieyIi

se m N4A 

tratigrmphic sequenc
Lyr'mMA 

M 
Approximate age,

Aa e 
Ap C A 

a n i n J c o t n
Oer A A M. .4 

cnd-eaio onaseLa
Sel nea A A M.set 

ceatin be radily
BenerAAC 

Vantage 
se an b dWlyat

Lower A A C 
fromnthge last maorB ed s nea rc 

u in d e o i s t

W an a, uns D am 

floods ca se d b y c
Upiser A A C 

cadC
Middle A A C MGlacial 

Lake Misso
Lower A A C 

(Richmond el al.,I
graphic spacing s

Proporions of Fe-4 4 suies (rough estimates): A. abundant. >25%; C. common. 10-25%;, M. minor, ejected by a series o< )OWtions. 
C um m ington i



se ash beds seem to baigshlyrin AGE OF COLUMBIA PLATEAU FLOODING 175learit 
ashe layersli slack-water. sediments abundanit in the Fe-Mg phenocrysl snites

S.May 
represent more than one eruptive in all the ash sieds a, Vantag n aao

sa k w t repisode- Foley (1976) and Ham m atl (1976), ana diigeoh p ro ~ i pan it ian theb e s l a c - w a t e r e d ib ef r i ne x a s p l e h e r of t e u m i n e U p p e r m o s t b e d a t e a c h S i t e ( T a b l e 1 ) .bearingt ass bedsm oft0 different ages in Of1 the four p,-oups Of P'iMice layers at
ingonmeis ncm-sediments 

adjacent to the Plateau. Just how Mount St. Helens that might be correlaiv

bue age fro Mudnt 
't'a-'y of the four groups of cummingtonite- with the ash beds at Vantage and Wazapum

eneagefro Montbearing 
pum ices from Mount St. Helens are Dam., set C seems to be much too old.

t.1) Wilcox. 1963; rersne yash beson tepaaucan Pumice layers of set K were deposited

1975). Mount St. I be deemndonly by additional work.gmaogc' 
btroby

iregarded as the 
durn the last mao lcation btpoal

h bed in he sack-not 
in rapid succession. and none is known

ashbes n te lak-CORRELATION 
OF SCA13LAND ASH to contain a significant amount of ortho-oc-yts hweer iLAYERS WITH SET S EJECTA Pyroxene (Table 1). Set M and set S also

ice from at least Th s erwere 
erupted dur-ing the last major glacia-

Teahbeds nerVantage and Wanapum tion, and the :ruptions that formed both

eruptive episodes 
Dam might conceivably be correlative with sesaprntyocred 

in rapi suces-

oreover. more than any one Of four groups of cummngtonite- setson aCparengt i occurnled
Sedchwnt osire 

bearing Pumice layers from Mount St. characteizei Fe-Mg phenocryst suites of

sedmens, ccuredHelens 
(Fig. 2). At the volcano, pumice both sets, and orth. pyroxene is plentiful

(B retz. 1969: Bretz layers older than set S ( "Fig. 2) have not in the U p r o tl y ro a h s t( a l )

e: al.. 1976: Rich- 
ben amd(Mlerau e l. 17.s97t

us , cum m ingtonite . e n n m d ( u l n au t a , 1 7 . 1 7 ) FrOm these criteria, either set M or set S
They can now be subdivided further, how- could be correlative with the ash beds al
ever, and additional sets Of Pumice can be Vani. ,e and Wanapum Darn.
designated (Fig. 2). The oldest, set C, Mincralogic differences, however, dis-

WW OUN ST HENScontains 
several Pumice beds, all of which tinguish set S pumice from that of st 4

AN 3mD-m pparently are well over 30,000 yr old. Set M 
M.og tep en cyrat least seven Pumice layers that probably brown hornblende differ markedly (Table

Otivne oolte crc erupted during a short time between 1). Green to brownish-.green hornblende

Otavne iI(!Ieabout 
20.000 and 18.000 yr ago. Set K phenocrysts whose a indices are less than

contains several pumice layers that are pre- 1.660 are abundant in ail pumices of both
served only locally, perhaps because the sets. Brown to greenish-brown horablendes
climate was so cold and wet that slopes were whose a indices are greater thani 1.660 are
relatively unstable when the pumice was present in set M pumice, but they enrally
erupted. Relatively little is known of their mak ponyasllerntgeno 

estratigrap
1 ic sequence, age, or distribution. total horniblende in any sample (Table 1). In

Approximate age. stratigraphic relations, set S Pumice, however, brown to greenish-
and mineral content are criteria by which brown hornblendes whose a indices are

Mcorrelation 
of ash laesof the scabland and greater than 1.660 are plentiful, and they

s et S can be readily tested. The ash beds at generally make up 30 to 50% of the horn.
Vantage and Wanapum Dam clearly date blende in a sample (Table 1). Generally,
from the last majror glaciation because they brown horniblende is nearly lo times as
occur in deposits t),at are assoc ated with abundant in set S pumice as in sect M pumice.
floods caused by catastrophic emptying Of Although some mineral proportions may
Glacial Lake Missoula during that glaciation change downwind from a volcano becakuse
(Richmond et al., 1965), Their close strati- of selective sorting. the Proportionas of
graphic spacing suggests that they were brown to green hornblende should nc:,

10-251r; M, miunor. ejected by a series of closely timed crup- chne eas h izsae n est
* ns. Cummingtonite and hornblende are of the various hornblende grAins are very
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TABLEZ

C&. Pz. AN*D X ix GLASS SHAWS F*ON UPMei PLERITOCENE1 PuiICI DE~Os(T foam MOUNT ST. HELENIS

AND P5Cm ASH Bats imi SLACK-WATImn DelosT mLEAR VVWTAGE AND WA4APIJm DAMe

CA Fe K CA:Fe:KX

LOaLaoh Sam* Layer (%y' TUY 4% ai

SGO St. Heleas 74W102 so 0.92 =0.05 0.4 :t 0.06 1.56 =0.10 23:Z5:.47 I

74WI01 So 1.07 =0. 13 CL9 = 0.06 1.54 =0.15 30-.7:43

3-12-71-8 Mai 1.00 0.10 0.594 = 0.07 1.44 =0.18 30:26:44

3-12-71-9 NMp 0.99 = 0.09 0-31 :t 0.03 1.49 =0.06 30-.5:45

VgeC 6SW66 Upper 0.97 = 0.05 0.85 = 0.07 1.54 = 0.14 29-25:46

6EW67 Lower 1.11 ± 0.06 0.111 = 0.06 1.39 = 0.10 33:Z5:42

wapu Dam 69W44 Upper 1.03 t 0.04 0.82 = 0.10 1.52 = 0.25 30-25:45

69W45 Mid 1. 11 = 0.09 0.31 1 0.05 1.35 = 0.12 34:25:41

*The data were collected on an ARL-EMX mcropitobe at the U.S. Geological Survey in Denver. Colorado:

cbiy am rehijy to obs~daa standard U of A 5931 (Westgate ad Fult~a. 19175) corrected for background with

reference to qun. supplied tyy D. G. W. Smith. The probe was operaed at 15 kV with a sample curreunt

a 15 nA (quartz). defocused to 5-jium beam width.SO
* Locaioas a shown in Fig. 1. Sao M

*Vae am nema i± SD. 
S

simolar. Thus, horublende proportions locality (Fig. 1). At each site the stratigraphic .wONo

downw ind from Mount St. Helens should be relations suest a rapid sequence of ash- FiG. 3. (A).

similar to those at the volcano. falds, brows borrnblende phenocrysts are uappaer lesdem Pnax

An~ptber difference between the two sets penrtiful, and the uppermost cummingtonite- for (T. W. Y* Moas SL

-zan be seen in the abundansce of cumming- bearing ash layer contains plentiful ortho- lower units. The omtihet

tonjte in their uppermost laycrs. The upper- pyroxene. The ash beds become thinner and

most layer of set S contains a much higher finer grained as distance from Mount St. overlap of points fo

proportion of cummingtonite relative to Helens increases. Thus, it is clear that Sjyand M as well as

bornbLeade than does the topmost bed of multiple layers of set S extend across the and Wanapum Dam

set M (Table 1). Cascade Ranae toward the Vantage and these points is ro
The proportions of brown to green horn- Walnapurn Dam sites, related to the preci

blende and of cummingtonite to hornblende Preliminary microprobe analyses show a technique at a 95%
in the ash beds at Vantage A~nd Wanapurn strom similarity in the composition of that is, the scatter is
Dam match those of set S rather than those glass in ash lbom the Vantage and Wanapum expected from re
of set M (Table 1). Thus, petrographic Dam sites ad in' pumice from sets S and M saple using that
evidence seems adequate to select set S (Table 2; Fig 3). They fail. however, to i aml data~ for
rather than *set M as the correlative of ash distinguish clearly between set S and set M. safsticll different
beds at Vantage and W-.napum Dam. Smith and Westgate (1969) and Smith et al., 95% conlidence level

In the field, we have found set S ash layers (1977) have pointed out that the elements fdnl orlt h

At many sites between Mount St. Helens and potassium (K), calcium (Ca), and iron (Fe) and Wanapum
the Columbia PlAteau. In addition to many are sufficiest to distinguish some ash beds either set S OT set
sites clos to the volcano, ash beds were firom Cascade volcanoes from certain others. microprobe analyses
sampled at three places at distances of about For comparison, K. Ca. and Fe contents of however, did yield

30. 50, and 100 km from Mount St. Helens, each sample (Table 2.) can be converted to of K relative to Ca
approximately alonga line between Vantage proportions whose sum is 100%, and those uppermost bed of set

and the volcano. The easternmost (Tietoa) propoitiotis can be plotted on a ternary lying layer SS (Fig.
site is roughly two-tirds of the distance diagram (Smith and Westgate, 1969: Fig. 3). sam re-t beLW

from Mount St. Helens to the Vantage Table 2 and Fig. 3 show the scatter and bdatVanaand
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MOuiwir ST. HELENS 4%c

Ca.Fe:K 
S

-±0.14 29:2,546 
0C

z 0±. 12 34:25:41 
_ _ _ _ _ _ _ _ _ _ _ _ .-

''
-v ~ r C o 4 0 qo r s( 

A )( 
B

for bactproind4 wit()ELAufkV 0 6asampie current 

__MW__ be ft amw b"~.

methe st-at icj wu
wqten-, of ash- Fia;. 3. (A) Elcroikpoeo 

ea' PortoOf K, Ca. and Fe in tLass shards from

Pheocrstsareupper 
PMeitocC Mimice dePoszb S"r Mcarn St. Heles and froM Ash bed 0 iack-water e. sna

cummingtortite-Vafta 
and WanaPum Dam (8 21c % Coa11dene field fromt A is ct npared with data from Smith ela . (1977)

plentfial rtho.fo- (T' W. YQ) Mount St- Helens * uW, Mazua~ teph~ra, and (G. P.) Glacier Peak tephra. upper. middle. and
thiner ad loer Uits.The number ofsampin i msown for each tephra*

iro i ous Slar . overlap of points for our sampes from sets WanaPum Dam. In contrast, the proporinexte d ac oss he and M as well as or ah &o vanage Of X relative to Ca and Fe for the U p r

theVanageandand WanaPwM Dami. The distrbution of most bed of set Mis lower than in the under-

theVanageandthese 
Points is roughly the sMe as Scatter lying layer. Thus, '-Se Probe data are con-analyes sow arelated to the precision Of our microprobe Sistent with a Correlation of set S with the

compsitin oftechnique at a 95% level Of Confidence; ash beds at Vantage and Wanapum Dam.
a~o jj ofnau that is, the scatter is about wAt wou~d be We conclude, mainly from stratirahi

from eS and auM expected from repeatedl testing of a single and Petrographic data, that the ash beds atW* fi, however, to sample using that technique. Thus, our VnaeadWnpmDmbln 
ostS

aee set S and set M. sapl data for sets S and M ame not How% many other "couplet" and "triplet"
*69) and Smith et a/., statistically different from ech other at the ash layers in slaCk-water sediments of the

X tat he lemnts95% confidence level, and we cannot( con- plateau belong to set S. however, is yet to be
I (Ca. andiron Fe) idently correlate the ash beds at Vantage determined. Investigations by Smith et at.
'1131M soe ashbedsand Wanapumn Dam psrefaeetially with (1977), Mo ody (1977), Foley (1976). and
I fim cetai othrseither set S or set M on the basis of the Hamrnatt (1976) indicate that set S ash beds
. and e contnts ofmicroprobe analyses. Our 10iasuremnts. can be identified at several other sites on and

h31 e converted to however, did yield higher Proportions near the plateau.is 100'%, and those f of K relative to Ca and Fe for layer So. theOte 00 AtrayUppermost 
bed of set S, than for Fromner AGE OF SET S LIECTAAgate. 1969; Fig. 3). j lying layer Sg(i. ) e nttewrmeaYsuie 

lMon t Helens.
3w the sctter ansame relation btenthe upper and lower set S was reported to be between about

beds at Vantage and the upper two beds at 18,000 and 12,000 yr old (Muijineaux
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AEULLINEAUXET ALel al., 1972). Later, a sam ple of charred i p r p i t l c o d t h l o 

e a s f t a

w o o d fr o an 
a p p roplorwih n et S a tse th ptl d a re at w a te th fl o oat d t e e a d o h r

a d blow at least Iwo beds of the set was ba use thob tl and h i a nd deBley tau s e r qtadetrm n~i to be 13.100 
an 350 yr ol vge ate l wasg~ 0 humi th d de Surac nature and age of

(W '2993)- On the basis of that date, the sh ul h ve g t io occurr e quc ly a suraer likely toa nwer q
Youngest beds in the set were estimated to 

rlo 
w tr r c d d n peat probatly H a t er t.b ei d a o u n1 .0e r l d , e r h p e v en. 1 7 . b e g a n to a c c u m u la te in p o n d s o n th a t s u r - id e n tifi c a tio n a n d 4 C

Tw it oun e (aM lejg, fro Pat. layers face very soon after the fl od 
ash layers found 0

t wot addietiov ly una ele frdo v e aers Our date is derived from peat taken from provide precs al
thla ter pres e t l at an overli all set the base of a bog described by Rigg (1958) as help clarify details

S l ye s P es nt at ste50 km northeast Of the M aw r peat area N o. 2. It ties on the flood, as w ell as eart
Mount St. Helens. have been dated at 13.650 surface of the delta a short distance north
= 350O(W-3136) and 12,120 = 350 (W-3 133) of vanotver. Washington. in the SW V, 

EP
yr B.P. 

SE 14s c .T . .2E .a nattd fR 
F

No evidence has been found to suggest approximately 60 m above sea level. The Baker, V~ 9h
tha a on ti e lap ed bet ee er pton bog site appears to be high enough to have 

melngtoo . o ioak 1

of any two successive beds of set S. Oxida- been above any flood later than the last scab- 
PaperNo. e144 7

tion is noticeable only at the top of the set, land flood. Later floods (Waters, 1933: Bretz 
Baker, V. R., o

and this oxidation Occurred after 13000 et al, 1956. Baker. 1973) have been de. flooding in h

yr B.P. but before deposi on of overlying scribed as being confined to the narrow 
Geoluitaitjer.

deposits dated at about 12.000 yr B.P. Columbia River Valley in eastern Washing-Porm 
.N.3 ~

(Mullineauxera, 1975). Lack of significant too, the valley of the Columbia near the bog Brt.IH. (1923). The

Oxidation Of lower beds of the set suggests locality is much broader and should have 
Columbia Plateau. J

that no interval of as much as a thousand carried any later floods without high water 
canldsains

Years elapsed between eruption of any two sweeping over the bog site. 
3.29

beds of set S. 
Nkat from the basaj1 2 cm of the bog has 8

r.16- .59.') aleBretz.eH 191) ~ablley

StratigraPhjic relations and radiocar.bon been dated as 13.080 :=300 yr B.P. 
the channlekd scabiasd

dates indicate that eruption of set S took (W-3404). It does not seem likely hat the Grolme 37 393-427

place over no more than about a 1housand Underl ying flood deposits could be signifi- Bretz, I H. (1969). The

years. Moreover, the close spacing oflayers cantly older than the dated peat. Thus, evi- chneld43bad
suggests that the !stire set could have been dence from the Portland delta of Bretz also 543t. IH.Sih .T

erupted within a very short time, perhaps indicates that the last major scabland flood BretzC. J cal. n Smt. (.T

ds little as a few days or weeks. We suggest. occurred about 13,000 yr ago. 
Chneed aind Go(o

therefore. that all of set S was erupted 
ineprtlos (050.abo t 1,00 ~ C yr .P.DISCUSSION 

Brown. R. E. (1973). T'he GAGE OF FLOOD DEPOSITS 
We suggest that the 13000 yr date be used 

2931 1nn73. Meetn.

NEAR PORTLAND 
as an approximate age for the last major Flint R. F. ( 93s). 0

Alhug aera sialefr ai flood episode. Although, strictly speaking, icabland tract, Geolof

A l t o u h m t e i a l s u t a b e o r a do - t h e d a t e p r o v i d e s o n l y a y o u n g e r l i m i t , w e B u lle t ,o 4 9 , 4 6 1 - 5 Z 3 .

carbon dating has not been Obtained from believe that it is very close to the actual age oe.LL.196.Ss

the flood deposits on the Columbia Plateau of the flood. The postulated and truc ages Alpowa Creek draiaa

itself. such Inaterial is abundaunt on the sur- wosijd not differ significantly even if the Washington State UnivFoxly. R. . (1976). Ah

face Of the so-called Portland delta de- slack-water deposits in which the ash layers -2bft.i ((962). A.7

scribed by Bretz (Bretz, 1925; rimble Occur were a few tens or a few hundreds of Fryxeil. it. (19&1). N(

1963; Fig. 0). The delta was formed by the Years Younger than the flood gravels, since 
ash layerl..reitve

last major scabland flood as it continued that range is similar to the range of uncer. 
Fyxe. it. (972). Rea

down the Columbia River Valley. The delta tainty of the radiocarbon method itself. 
volcanic a alyg, to
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Becus o tatunertinyhoevr. Columbia Basin. Washington. Geological Sai-tetr. of

to date the flood theeande ofth raciocaindtes howevot America Abstracus % ith Pragrami 4, o .I~

was not glaciated ths n tother radicaron dated tr o t Gisisalsot. C. E. (1976). An ice 4e lake iNo th . 1 %.bumid and densely likelt answe qusin eaeI oth nteClmiof t e d lta surf ce atu e a d ag of sed m en atio du r~g and B asin-..new evidence. G eological Socie y of
ofth deta urfce atur an ag ofsedmenttio duingand America Abstracts with Programs k, No- 3, 377,

qucky afe teshortly after the flood (Gustafson. 1976: Ham" Ht. H. (1976). Late QUAt-ensary stflipgaphy
ad peal probably Hanimatt eli al., 1976: Aloody. 1976). But and achaeological chronology in the Lower Graniteidentification and correlation of the various Reservoir, lower Snake River, Wasingaton. Ph. D.

nds on tat sur-ash layers found on the plateau should disrain University of ahntoSte27p.

fod 

Hanmatt H. H.. Foley. L. L.. and Leorilsardy F. C.
frmpeat taken from provide precise stratigraphic markers to (1976). Lt~ae Quatrnmary stratigrapy in the lowser

by Riggd958) as help clarify details of the last scabland SaeRvra y n~
No. 2. It ties on the flood, as well as earlier floods. waIt sediments. Geological Society of Americashogt dist nce orthA 

b tracts ituA Pro~gram s S, N o. 3. 379.on.intathe SWrth 
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